2008 LLNL Training in Environmental Sample
Analysis for IAEA Safeguards

Lawrence Livermore National Laboratory
Livermore, CA 94550, USA

Instructors: Ross Williams, staff scientist, LLNL, Amy Gaffney, post-
doctoral researcher, LLNL

Using Safeguards Analytical Methods to Determine
Legacy Contamination in Radiochemistry Laboratories
Andrea Alsobrook Denia Djokic, Chris Klug, Wesley Morris

lysis for IAEA Safeguards Training Course
Ross W|Illams Amy Gaffney, Instructors - CMELS/CSD

eaborg Institute

Sponsors:
NA-241, NNSA, DOE

LLNL: Non-proliferation and International Security Program, Global Security
Principal Directorate, Mona Dreicer, Program Leader
Glenn T. Seaborg Institute, Chemistry, Materials, Earth and Life Sciences

Directorate, Annie Kersting, Director
€

() GlobalSecurity

Glenn T. Seaborg Institute Ancicipate - Inewvate - Deliver

LLNL-AR-407087



A new course, Training in Environmental Sample Analysis for IAEA Safeguards, was
offered this summer in the Chemistry, Materials, Earth and Life Sciences Directorate of
LLNL. The course was taught by Ross Williams, staff scientist in the Environmental
Radiochemistry group of CMELS, and Amy Gaffney, post-doctoral researcher. During
the 8 week program, five students (four graduate students and one undergrad), from
universities across the US, were trained in the analysis of bulk environmental samples
for safeguards through hands-on experience working in a clean laboratory, purifying U
and Pu from bulk environmental samples, and measuring U and Pu isotope ratios by
multi-collector ICP mass spectrometry. The students made analyses of QA/QC
samples prepared at LLNL for the DOE/NWAL and for other international round-robin
comparisons. A series of lectures by invited safeguards and non-proliferation experts,
gave the students a broad picture of the safeguards work of the IAEA. At the end of the
course, the students prepared a poster of their work to showcase at LLNL’s summer
student poster symposium.

The program was developed in response to the recommendation in International
Safeguards Challenges and Opportunities for the 21% Century that DOE/NNSA and the
national laboratories develop a program to encourage experts to pursue IAEA careers.
The students were recruited and hired as paid interns under the aegis of the Glenn T.
Seaborg Institute (GTSI) at LLNL. The GTSI serves as a national center for the
education and training of the next generation of scientists in the fields of nuclear
chemistry, chemical engineering, materials science, environmental chemistry and
chemical biology.




Speaker Schedule 2008

June 26 Ken Moody, LLNL Forensic Radiochemistry

July 3 George Anzelon, LLNL IAEA Invslsjt(i;glg:atiroxztﬁ;t%r;declared

July 10 Bill Dunlop, LLNL Nuclear Weapons 101

July 17 John Perkins, LLNL Fusion Energy

July 22 George Anzelon, LLNL Uranium Enricé‘r;rfnezrataargg International

July 24 Jean Moran, LLNL Forensic Hydrology

July 31 Jay Davis, Ifs)_:_r;ir director of A Functional Look at the Nuclear Force

Aug 5 lan Hutcheon Nuclgar Forensics: The Science and

ome Real World Examples
Class Participants
Student Major University Year
Andrea Alsobrook Radiochemistry Auburn University Grad
Denia Djokic Nuclear UC Berkeley Grad
Engineering

Kathryn Flynn Geochemistry UC Davis Grad
Chris Klug Radiochemistry U Nevada, Las Vegas Grad
Wesley Morris Chemistry Vriginia Tech Undergrad




Training in Environmental Sample Analysis for IAEA Safeguards
Syllabus

Week 1 June 17-20:

Introduction to LLNL. Training, training, and training.

Independent Study: Find some published methods for U and Pu purification from
environmental samples and compare these with the LLNL NWAL procedure (copy provided).

Week 2 June 23-27

Group Meeting (June 24)

The |IAEA NWAL. What is it? Why make “Analyses of Low-Level U and Pu in Bulk
Environmental Samples” ?

Working in a clean laboratory: contamination control and good laboratory practices. Observe
LLNL NWAL method in practice.

Establish lab use schedule: Who, where, when. Finish training and get ready to do chemistry.
Begin analysis of QC swipes.

Practice problems: Isotope ratios and the atomic mass of U.

Week 3 June 30-July3:
Group Meeting (July 1)
Inorganic isotope ratio mass spectrometry — Part 1: The fundamentals

Supervised laboratory work. Group mass spectrometry and instrument training sessions. An
overview of MS data collection and analysis.

Week 4 July 7-11:
Group Meeting (July 8)
Inorganic isotope ratio mass spectrometry — Part 2: lon-counting and statistics

Individual mass spectrometry instrument analysis sessions — uranium.
Finish purifications of U and Pu from QC swipe samples.
Begin work on unknown swipe sample from B151.

Practice problem: Spike calibration.

Week 5 July 14-18:

Group Meeting (July 15)

Gamma-ray spectrometry — an introduction and its role in safeguards
Guide to the Expression of Uncertainty in Measurement (GUM)

Individual mass spectrometry instrument analysis sessions — plutonium.
Finish chemistry on unknown swipe.

Hands-on with GUM: problems to solve.

Week 6 July 21-25:

Group meeting (July 22)

U-enrichment, reactor operations and interpretation of data from bulk environmental samples
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Finish laboratory work and instrument analytical sessions.

Week 7 July 28-Aug.1:
Group meeting (July 29)
Nuclear forensics and international safeguards

Complete data analysis and compare results for the QC samples with the reference values.
Laboratory work and instrument analyses are completed; lessons learned.

Week 8 August 4-8:
Last group meeting (Aug 5)

Interpret data and prepare poster for poster session. Poster must be uploaded to Information
Management system for internal review no later than August 8; sooner is better. Start working
on project report.

Week 9 August 11-15;
No group meeting.

Finish writing short project report. Print poster for poster session. Provide feedback and
evaluations for this summer training program.

August 14: Present results in LLNL-wide poster session for summer intern

Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States government. Neither the
United States government nor Lawrence Livermore National Security, LLC, nor any of their employees makes any warranty,
expressed or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States
government or Lawrence Livermore National Security, LLC. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States government or Lawrence Livermore National Security, LLC, and shall
not be used for advertising or product endorsement purposes.
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